Grain boundary chemistries of 718-type alloys doped with B, P, S, and/or C were studied to determine the segregation behavior of these elements.
Compositions
The 718~type compositions were developed along two routes because they were used in other studies.
The first route (A) consisted of four alloys, two developed from a low carbon heat (20A,22A) and two from a high carbon heat (25A,27A).
These two heats were modified to give a high and low sulfur heat for each carbon level (Table I) . These alloys were examined in the ascast and heated treated conditions (Table II) . The second route (B) was one in which seven heats were developed from controlled additions of many elements. The elemental additions and deletions were based on either the principle of using the maximum or minimum limit of the specification or an element was made as low as possible which was at least less than 10 ppm. This was used to make controlled additions of boron, sulfur, carbon, and phosphorus. These alloys were cast, mechanically worked, and recrystallized (Table II) . The following paragraphs describe how the data was organized and then proceeds to discuss the observed trends.
Reduction of Auoer Data
The Auger data presented in Appendix A is not easily digested for analysis.
A first order reduction of data has already been performed in Appendix A by normalizing the differential peakto-peak height with respect to the primary nickel peak. This was done to help eliminate variations in the machine operating ' characteristics that inevitably occured over the 18 month period during which data was collected (about 700 machine hours).
A second data reduction procedure was used to develop the surface excess data given in Table III . The surface excess was defined as the difference between the normalized intensity of the freshly fractured surface spectra and the surface spectra after ion sputtering the exposed surface to remove a few surface layers of atoms.
In some cases where sputtering was not performed, the matrix was used for comparison to the surface as noted in Table III 
